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Specification 

SEAT RING WITH INSERT FOR BUTTERFLY VALVE, AND 
MANUFACTURING METHOD THEREFOR 
TECHNICAL FIELD 

The present invention relates to a seat ring for a butterfly valve suitable 
for use in pipe lines for a chemical factory, water supply and sewage, 
agriculture, fishery and the like; more specifically, it relates to a seat ring with 
insert for a butterfly valve that improves valve seat sealing performance, valve 
stem sealing performance, and flange surface sealing performance. 

BACKGROUND ART 

A conventional seat ring with insert for a butterfly valve, as shown in 
FIG. 9, is configured such that an annular insert 101 comprising a single step 
103 having a different outer diameter size and a seat ring 104 formed of rubber 
and embedded so that the outer peripheral surface thereof forms a single surface 
with the outer peripheral surface of the insert 101, are fitted in a valve body 110 
having on the inner surface thereof a step 111 that engages with the step 103 of 
the insert 101, so that a valve shaft hole center 108 of the seat ring 104 and 
valve shaft hole center 112 of the valve body 110 are coaxial in the tube stem 
direction. In this case, the seat ring 104 protrudes from both ends of the valve 
body 110. 
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Because when the butterfly valve in which the seat ring 104 is fitted onto 
a pipe, the step 103 of the insert 101 and the step 111 of the valve body 110 are 
in direct contact with each other, a load acting as shear stress on the valve shaft 
113 is reduced, and operating torque of the valve shaft 113 is reduced, thereby 
improving valve stem sealing performance. Further, because lateral portions 
105, 106 of the seat ring 104 are compressed to a suitable degree, a suitable 
flange surface sealing effect between the seat ring lateral surface and piping 
flange surface can be achieved. 

Further, in a conventional method for manufacturing a seat ring with 
insert for a butterfly valve, as shown in FIG. 10, the step 103 formed on the 
outer peripheral surface of the insert 101 is engaged with a step 118 formed in 
advance on the inner diameter portion of an outer die 117; thereafter, in a state 
where the valve shaft hole 102 is supported by a valve stem pin, and the insert 
101 is fixed on the inner surface of the outer die 117, rubber is inserted and 
molded. The effect thereof is that when a seat ring with insert is molded, 
without need for a complicated mechanism, positioning in the tube stem 
direction only of the insert 101 is easily accomplishing using the step 103 as a 
reference. For example, see Japanese Patent 2972566 (Pages 1-6, FIGS. 1 and 
4). 

However, the above prior art has the following problems. 



2 



f8877 spec form {PC14}.wpd 



F-8877 Identifier: Tatsuya SAKAGAMI, et al. 

(1) As shown in FIG. 11, when a conventional butterfly valve in which a 
seat ring is fitted is connected to piping flanges 115, 116, or when a 
conventional butterfly valve is subject to fluid pressure in a fully closed state 
after connection, only the seat ring 104 is subject to a force causing 
displacement and deformation in the downstream side direction from a valve 
body 114 that has been subject to a tightening force for fixing the piping flanges 
115, 116 or fluid pressure. While displacement in the tube stem direction of the 
seat ring 104 can be inhibited by the direct contact between the step 103 of the 
insert 101 and the step 1 1 1 on the inner surface side of the valve body 1 10, 
deformation of the seat part 109 along the entire inner periphery of the seat ring 
cannot be inhibited, resulting in deformation of the portion of the seat ring 104 
in press contact with the valve body 114, and thus lowering valve seat sealing 
performance. 

(2) When a conventional butterfly valve in which a seat ring is fitted is 
connected to the piping flanges 115, 116, it is not the case that the lateral 
portions 105, 106 of the seat part 109 of the seat ring 104 are compressed 
uniformly along the entire periphery in the horizontal direction only, but 
because they deform irregularly in the flow channel inward radial direction or 
outward radial direction (direction of the arrows of FIG. 11), the compression 
rate becomes uneven, and flange surface sealing performance is lowered. 
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(3) When the seat ring 104 is to be fitted on the valve body 1 10, 
positioning in the peripheral direction is difficult, so that when the valve shaft 
113 is inserted, there is peeling off of the valve shaft hole portions of the seat 
ring 104 and insert 101, damaging the valve stem sealing 107 of the seat ring 
104, and lowering valve stem sealing performance. Further, uncertain 
positioning in the peripheral direction causes an increase in operating torque. 

(4) In the manufacture of a seat ring 104, when the insert 101 is set 
inside the outer die 117, positioning of the insert 101 in the peripheral direction 
is difficult; therefore, if the valve stem pin is inserted in a state where the insert 
101 is displaced, the valve shaft hole 102 of the insert 101 will become 
deformed, causing an increase in operating torque and degraded valve stem 
sealing performance. 

The present invention was conceived in light of the above problems of 
the prior art, and its object is to provide a seat ring with insert for a butterfly 
valve that improves valve seat sealing performance, valve stem sealing 
performance, and flange surface sealing performance, and enables the easy and 
reliable alignment of a valve stem in the manufacture of the seat ring and in the 
assembling of the valve body, and a method of manufacturing the same. 
Disclosure of the Invention: 
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The constitution of the present invention will be explained with reference 
to FIGS. 1 through 3 and FIGS. 6 through 8. The first feature is a seat ring 
with insert for a butterfly valve 9 comprising an annular insert 1 fitted in a seat 
part 10 fitted on the valve body inner peripheral surface and comprising a valve 
body annular groove for fitting 11 having side wall parts 13, 14 on both the 
upstream side and downstream side, wherein there are provided on an outer 
peripheral surface of the insert 1 a step 2 so that the outer diameter on the 
downstream side is smaller than the outer diameter of the upstream side, and on 
the inner peripheral surface a locking projection 5, and the insert 1 is fitted in 
the annular groove 12 provided within the valve body annular groove for fitting 
11 of the seat part 10. 

The second feature is that the side wall part 14 on the downstream side 
of the valve body annular groove for fitting 1 1 of the seat ring with insert 9 has 
a thickness of 2-5 mm, and the third feature is that there is provided a fitting 
groove 8 or fitting protrusion on the outer peripheral surface of the insert 1 in 
the tube stem direction. 

In the manufacturing method for the seat ring with insert for a butterfly 
valve 9, a die comprising an outer die 32, upper die 38 and lower die 39 is 
used, and the insert 1 having the fitting groove 8 or fitting protrusion on the 
outer peripheral surface thereof engages with a fitting protrusion 33 or fitting 
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groove formed on the inner peripheral surface of the outer die 32, the outer die 
32, being in a state where the insert 1 is engaged with the inner surface thereof, 
is sandwiched between the upper die 38 and lower die 39, and rubber is injected 
in the die in a state where the stem cores 34, 35 are fitted in the stem core 
through holes 36, 37 provided on the outer die 32, thus molding the seat part 
10. 

It is preferable that the side wall part 14 on the downstream side of the 
seat ring with insert 9 be molded so as to be a thin wall; more specifically, it is 
preferable that it be molded so as to have a thickness of 2-5 mm. With this 
configuration, sufficient surface pressure is ensured when a flange is connected, 
and flange surface sealing performance is improved; further, deformation in the 
assembly of the insert with the valve body 18 is facilitated, and workability at 
time of assembly is markedly improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the present invention will be explained with reference 
to FIGS. 1 through 8, but the present invention should not be construed as 
being limited to the present embodiment. FIG. 1 is a cross-sectional lateral view 
of a seat ring with insert for a butterfly valve according to the present invention. 
FIG. 2 is an oblique view of an insert to be fitted in the seat ring with insert of 
FIG. 1. FIG. 3 is a cross-sectional lateral view of a butterfly valve in which the 
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seat ring with insert of FIG. 1 is fitted. FIG. 4 is a vertical cross-sectional view 
showing a state where the seat ring with insert of FIG. 1 is fitted into a valve 
body. FIG. 5 is a partial cross-sectional plan view showing a state where the 
butterfly valve of FIG. 3 is connected to piping. FIGS. 6 and 7 are 
cross-sectional lateral views showing a method for manufacturing a seat ring 
with insert of the present invention. FIG. 8 is cross-sectional lateral view 
shifted 90 degrees from the view in FIGS. 6 and 7. FIG. 9 is a partial vertical 
cross-sectional view of a butterfly valve in which a conventional seat ring with 
insert is fitted. FIG. 10 is a diagram for explaining the essential portions of a 
conventional molding apparatus for a seat ring with insert. FIG. 11 is a 
cross-sectional view of essential portions showing a butterfly valve in which a 
conventional seat ring with insert is fitted, in a state of connection to piping. 
BEST MODE TO CARRY OUT THE INVENTION 

The best mode to carry out the invention will be explained in detail, with 
reference to the drawings. 

In the drawings, 1 is an insert formed of SUS304. Along the entire outer 
periphery thereof there is continuously provided a step 2 such that the diameter 
of an outer peripheral surface 3 on the upstream side is larger than the diameter 
of an outer peripheral surface 4 on the downstream side, and on the outer 
peripheral surface 3 on the upstream side, two fitting grooves 8 having different 



7 



f8877 spec form {PC14}.wpd 



F-8877 Identifier: Tatsuya SAKAGAMI, et al. 

widths and open in the downstream direction are positioned 90° in the 
peripheral direction from a valve shaft hole 17. Further, there is provided a 
locking projection 5 along the entire inner periphery on the downstream side 
end. 

In this embodiment, the material for the insert 1 is SUS304, but is not 
limited thereto. Alternatively, a rigid body such as a metal or hard resin that is 
not deformed even by a flange tightening force may be used. Further, while the 
step 2 is provided around the entire periphery in a continuous manner, it may be 
intermittently provided, and one step 2 or a plurality of steps 2 may be 
provided. Further, while there are provided two fitting grooves 8 having 
different widths from each other, as long as it is provided on the outer 
peripheral surface, a single fitting groove 8 may be provided, or more than one 
fitting groove 8 may be provided. Further, a locking projection 5 is provided in 
a continuous manner along the entire periphery on the downstream end, but as 
long as it is provided on the inner periphery, it may be provided either 
continuously or intermittently. 

10 is a seat part formed of EPDM, and there are provided on the outer 
peripheral surface thereof a side wall part 13 on the upstream side and side wall 
part 14 on the downstream side constituting a valve body annular groove for 
fitting 11, and the side wall part 14 on the downstream side is formed to be 
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thin-walled, in this case, to have a thickness of 3 mm. Further, there is 
provided on the bottom thereof an annular groove 12 having a shape enabling 
the insert 1 to be fitted therein, and the insert 1 is fitted therein. 

In the present embodiment, the material for the seat part 10 of the seat 
ring with insert 9 is EPDM, but no particular limitations are placed thereupon 
provided it is an elastic body such as rubber. Further, while the side wall part 
14 on the downstream side has a thickness of 3 mm, a thickness in the range of 
2-5 mm is acceptable, preferably, 2.5-3.5 mm. Such a configuration ensures 
sufficient surface pressure when a flange is connected, thereby improving flange 
surface sealing performance. Further, when assembling with the valve body 18, 
deformation is facilitated and workability when assembling is notably improved. 

If a butterfly valve of the present embodiment in which the seat ring 
with insert 9 is fitted is used for a valve body such as a wafer type, lug type, 
double flange type or the like, when subject to fluid pressure in a fully closed 
state, the seat part 10 of the seat ring with insert 9 receives a force capable of 
causing deformation from a valve body 28 that has received such fluid pressure. 
However, because the locking projection 5 is provided on the inner peripheral 
surface of the insert 1 , deformation is not caused by the valve body that 
received such fluid pressure, such deformation being a problem of the prior art. 
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As a result, deformation of the press contact portion with the valve body 28 of 
the seat ring with insert 9 is inhibited, and the valve seat sealing performance is 
improved. 

Next, a butterfly valve assembling method will be explained. First, in a 
valve body 18 having, on its inner peripheral surface, a step 19 capable of 
engaging with the step 2 of the insert 1 fitted in the seat ring with insert 9, and 
a fitting protrusion 23 capable of fitting in the fitting groove 8 of the insert 1, 
the side wall part 14 on the downstream side formed into a thin wall of the seat 
ring with insert 9 of the present embodiment is inserted from the upstream side 
in the direction of the arrow of FIG. 4 while being deformed at the downstream 
side. At this time, because the side wall part 14 on the downstream side is 
formed into a thin wall (3 mm in the present embodiment), deformation is 
facilitated, and the seat ring with insert 9 can be easily inserted without the 
valve body 18 being a divided type, thereby making assembly very easy. Next, 
further insertion is made at the downstream side so that the fitting groove 8 of 
the insert 1 of the seat ring with insert 9 and the fitting protrusion 23 inside the 
valve body 18 are fitted together, such insertion to continue until the step 2 of 
the insert 1 and the step 19 inside the valve body 18 are engaged with each 
other. Concurrently therewith, the side wall part 14 on the downstream side 
returns to its original shape, fitting in the fitting groove 25 on the downstream 
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side of the valve body 18 in a sealed state, and the side wall part 13 on the 
upstream side is fitted to the fitting groove 24 on the upstream side in a sealed 
state. Next, the valve body 28 is fitted in the flow channel of the seat ring with 
insert 9 so that the valve shaft hole 22 of the valve body 18 and the valve shaft 
hole 29 of the valve body 28 match in a fully open state or half open state. 
Further, the valve shaft 27 is inserted from the valve shaft hole 22 on the upper 
portion of the valve body 18 and is caused to reach the bottom of a valve shaft 
receiver 26, and a drive unit is attached to the upper portion of the valve shaft 
27 protruding from the upper portion of the valve body 18. 

At this time, because the widths of the fitting grooves 8 of the outer 
peripheral surface 3 on the upstream side of the insert 1 differ from each other, 
and only the corresponding fitting groove can be fitted by the respective fitting 
protrusion 23 on the inner periphery of the valve body 18, positioning in the 
peripheral direction is easy, mis-assembling the same in an upside down manner 
is prevented, and because the valve shaft 27 is not subject to a shear stress load, 
operating torque is reduced, valve stem sealing performance is thereby 
improved. Further, because the step 2 is provided on the outer peripheral 
surface, no displacement occurs in the tube stem direction with respect to the 
valve body 18 of the seat ring with insert 9, allowing easy and accurate 
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positioning in the tube stem direction of the valve shaft hole 22 of the valve 
body 18 and the valve shaft hole 17 of the seat ring with insert 9. 

Next, with reference to FIG. 5, explanation will be made of a case 
where the butterfly valve is connected to a piping flange using a bolt. When the 
butterfly valve is connected to the piping flange 30, the lateral surface 20 of the 
valve body 18 and the flange surface 31 are pressed against each other by a 
piping flange tightening force, and the step 2 provided on the outer periphery of 
the insert 1 of the seat ring with insert 9 and the step 19 provided on the inner 
periphery of the valve body 18 are pressed against each other. At this time, 
because the side wall part 13 on the upstream side of the seat ring with insert 9 
is fitted in the fitting groove 24 on the upstream side of the valve body 18 and 
compressed by a tightening force of the piping flange 30, the seat ring lateral 
surface 15 on the upstream side is suitably compressed without being irregularly 
deformed in the inward radial direction or outward radial direction of the flow 
channel, and the seat ring lateral surface 15 on the upstream side and flange 
surface 31 can be securely sealed, thereby improving flange surface sealing 
performance. Because the foregoing also applies to the lateral surface 21 on the 
opposite side of the valve body 18, and the seat ring lateral surface 16 on the 
downstream side can be suitably compressed, a secure seal can be achieved and 
flange surface sealing performance is improved. 



12 



f8877 spec form {PCI4}.wpd 



. F-8877 " * Identifier: Tatsuya SAKAGAMI, et al. 

Further, because even when only the seat ring with insert 9 receives a 
force causing displacement and deformation in the downstream side direction 
from the valve body 28 which was subject to a tightening force of the piping 
flange 30 or fluid pressure, tube stem direction displacement of the seat ring 
with insert 9 is inhibited by press contact between the step 2 provided on the 
outer peripheral surface of the insert 1 of the seat ring with insert 9 and the step 
19 provided on the inner peripheral surface of the valve body 18. As a result, 
the valve shaft 27 is not subject to shear stress, valve stem sealing performance 
is improved and increase in operating torque is prevented. Further, because the 
locking projection 5 provided on the inner peripheral surface of the insert 1 
inhibits deformation of the seat part 10 of the seat ring with insert 9, 
deformation of the press contact portion with the valve body 28 of the seat ring 
with insert 9 is inhibited, thereby improving valve seat sealing performance. 
While the above effects can be achieved both for piping on both sides and 
piping on one side, they are particularly effective for piping on one side. 

Next, a method for manufacturing a seat ring with insert will be 
explained with reference to FIGS. 6 through 8. First, the insert 1 is engaged 
with the inner surface of the outer die 32 so that the fitting groove 8 of the 
insert 1 is engaged with the fitting protrusion 33 in the outer die 32, such fitting 
protrusion 33 being capable of fitting in the fitting grooves 8 of the insert 1 and 
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being formed on the inner peripheral surface thereof (see FIG. 6). At this time, 
because the fitting groove 8 and fitting protrusion 33 are engaged with each 
other, positioning of the insert 1 in each of the tube stem direction and 
peripheral direction can be performed easily and accurately. Next, the outer die 
32 on which the insert 1 is engaged is fitted on a core portion 40 formed on the 
lower die 39 and sandwiched between the upper die 38 (see FIG. 7). Next, stem 
cores 34, 35 are fitted in the stem core through holes 36, 37 formed in the outer 
die 32 and the insert valve shaft holes 6, 7 (see FIG. 8, which shows a cross 
section shifted 90 degrees from the states in FIGS. 6 and 7). Finally, rubber is 
injected in the die to mold a seat part 10, and a seat ring with insert is obtained. 

At this time, because the insert 1 and outer die 32 are constituted such 
that the fitting groove 8 on the outer peripheral surface of the insert 1 engages 
with the fitting protrusion 33, the insert can be positioned both in the tube stem 
direction and peripheral direction. Therefore, the molding defect rate falls, and 
moldability is improved. Further, because the valve shaft holes 6, 7 of the insert 
1 are not deformed by the stem cores 34, 35, degraded valve stem sealing 
performance is prevented, leading to reduced operating torque. 

While in the present embodiment, the core portion 40 is integrated with 
the lower die 39, it may be configured as a separate body or integrated with the 
upper die 38. Further, in another possible configuration, the stem cores 34, 35 



14 



f8877 spec foira {PCUj.wpd 



F-8877 " 9 Identifier: Tatsuya SAKAGAMI, et al. 

configured as separate bodies may be integrated with the outer die 32, and the 
outer die 32 divided into two. 

INDUSTRIAL APPLICABILITY 

(1) When a butterfly valve of the present invention in which a seat ring 
with insert is fitted is subject to flange piping or is subjected to a fluid pressure 
in a fully closed state, even if a load in the downstream side direction is applied 
only on the seat ring with insert by a valve body subject to a piping flange 
tightening force or fluid pressure, displacement of a seat ring with insert and 
seat part deformation is inhibited, deformation of the press contact portion with 
the seat ring with insert is inhibited, and valve seat sealing performance is 
improved. The foregoing constitution is particularly effective for butterfly valve 
piping on one side. 

(2) When the butterfly valve of the present invention in which a seat ring 
with insert is fitted is connected to piping, a suitable degree of compression can 
be uniformly achieved around the entire periphery without having the seat ring 
lateral surface irregularly deformed in the inward radial direction or outward 
radial direction with respect to the tube, thereby improving flange surface 
sealing performance. 

(3) Because the side wall parts on the downstream side of the valve body 
fitting annular groove of the seat ring with insert are formed to be thin, with a 
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thickness of 2-5 mm, attachment and removal, and assembling of the seat ring 
with insert becomes extremely easy, without using a divided type valve body. 

(4) With the butterfly valve of the present invention in which the seat 
ring with insert is fitted, positioning of the seat ring with insert in the tube stem 

5 direction and peripheral direction can be easily and accurately performed, 
thereby enabling easy assembly of the butterfly valve. Further, because 
displacement of the stem core during assembly is prevented, valve stem sealing 
performance is improved and operating torque is reduced. 

(5) When the seat ring with insert is molded, positioning of the insert in 
10 the die in a tube stem direction and peripheral direction can be accurately and 

securely performed, thereby improving moldability. 
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